GH replacement titrated to serum IGF-1 does not reduce concentrations of myostatin in blood or skeletal muscle.
Traditional weight-based regimens of GH replacement are more effective at reversing the loss of skeletal muscle in GH-deficient adults than currently recommended regimens, where the dose of GH is increased to restore serum concentrations of IGF-1. While weight-based regimens increase concentrations of IGF-1 and decrease concentrations of myostatin, it is not known whether the reduced effectiveness of individually titrated GH regimens is due to ongoing hypersecretion of myostatin. Consequently, the aims of this study were to determine whether concentrations of myostatin in blood and skeletal muscle are increased in GH-deficient adults, and whether these concentrations are decreased by GH replacement regimens titrated to restore serum IGF-1. Twenty-six GH deficient adults (18 men and 8 women) were treated with individualised regimens of recombinant human GH aiming to achieve serum concentrations of IGF-1 within one standard deviation of the age- and gender-adjusted mean. Plasma concentrations of myostatin were measured at baseline and after 6 months of treatment were compared to fifteen healthy controls (9 men and 6 women). Skeletal muscle biopsies were performed in 19 of these GH-deficient adults (15 men and 4 women) and 10 of the healthy controls (6 men and 4 women). Expression of IGF-1 and myostatin mRNA was determined by qPCR. Concentrations of IGF-1 in serum and mRNA in skeletal muscle were reduced, and concentrations of myostatin in plasma and mRNA in skeletal muscle were increased in GH-deficient adults at baseline (P < .05 versus healthy controls). Despite restoring concentrations of IGF-1, GH replacement did not reduce concentrations of myostatin in either blood or skeletal muscle. Concentrations of IGF-1 and myostatin in both blood and skeletal muscle were positively correlated in GH-deficient adults at baseline (P < .05), but not in GH-replete adults. Concentrations of myostatin in blood and skeletal muscle are increased in GH-deficient adults. Despite normalising concentrations of IGF-1, individualised regimens of GH replacement do not reduce concentrations of myostatin in blood or skeletal muscle. Ongoing hypersecretion of myostatin may explain why individually titrated GH replacement regimens are less effective than higher weight-based regimens in increasing skeletal muscle mass.